Daidzein: bioavailability, potential for reproductive toxicity, and breast cancer chemoprevention in female rats.
Soy products containing phytoestrogens have received much attention as dietary components to promote better health. Daidzein, an isoflavone and phytoestrogen component of soy, was investigated for its potential to alter fertility and cause developmental toxicity to the reproductive tract in female rats, for chemoprevention to the mammary gland, and to study its bioavailability. Diets containing 0 mg, 250 mg (low dose), and 1000 mg (high dose) daidzein/kg feed were fed to virgin female rats, starting 2 weeks prior to breeding and continued until the offspring were 50 days postpartum. The serum daidzein concentrations in adult female rats fed the low and high daidzein-containing diets were determined to be 6- and 13-fold higher than serum daidzein concentrations of Asians eating a traditional diet high in soy. Both daidzein doses had no significant effect on fertility, numbers of male and female offspring, and anogenital distances. The high, but not the low, daidzein dose resulted in reduced body weight, a fact that may be explained by reduced feed consumption. Circulating progesterone, but not estrogen, levels were statistically reduced with the high, but not low daidzein-containing diet. Both daidzein doses resulted in slight, but not significant, decreases in ovarian and uterine weights, and mammary gland size. Histomorphological analysis of the reproductive tracts of female offspring 50 days of age exposed perinatally to daidzein did not reveal any pathology in the vaginal, uterine, ovarian, and mammary tissues. Perinatal exposure of female offspring to 250 mg daidzein/kg diet did not alter mammary gland development or ontogeny of chemically induced mammary tumors in rats treated with dimethylbenz(a)anthracene on day 50. With the low dietary daidzein dose, total equol (major metabolite) and daidzein concentrations in the blood of pregnant females, 7-day-old, 21-day-old, and 50-day-old female offspring were 529 and 303 nM, 163 and 982 nM, 1188 and 1359 nM, and 3826 and 630 nM, respectively. With the high daidzein diet, equol and daidzein concentrations in the blood of pregnant females, 7-day-old, 21-day-old, and 50-day-old female offspring were 4462 and 407 nM, 1013 and 3841 nM, 6472 and 3308 nM, and 7228 and 1430 nM, respectively. Eighty-nine to 99% of daidzein and equol were in the conjugated form. In the 21-day-old postconceptus exposed to the low and high daidzein diets, total equol and daidzein blood concentrations were 59 and 34 nM, and 358 and 132 nM, respectively. Virtually all of the daidzein in the milk of 7-day-old rats exposed to the low and high daidzein-containing diet were unconjugated, 2.6 microM and 7.3 microM, respectively. Total milk equol concentrations were 654 nM and 3.8 microM, of which 94% and 44% were unconjugated. In mammary glands of 7-day-old offspring exposed to 250 mg daidzein/kg diet, total daidzein concentrations were 407 nM (98% aglycone). We conclude that supraphysiological concentrations of daidzein administered via the diet did not cause significant toxicity to the female reproductive tract or provide a protective effect against chemically induced mammary cancer.